Kerala is a state in India with a high prevalence of cardiovascular diseases and diabetes. In order to control these diseases, the prevalence of modifiable risk factors such as low physical activity need to be studied. For this a cross-sectional study was conducted to assess the level of physical activity among 240 residents aged between 15 and 65 years in Kulappuram, a village in north Kerala. Low level of physical activity was seen in 65.8% of the study participants. The average duration of moderate to vigorous intensity physical activity per day in different domains such as work, travel, and recreation were 40.5, 10.1, and 12.7 minutes, respectively. The average duration of sedentary activities was 284.3 minutes per day. The level of physical activity was more among those engaged in unskilled work (adjusted odds ratio = 4.32; confidence interval = 1.38-13.51) and unmarried persons (adjusted odds ratio = 3.65; confidence interval = 1.25-10.65). No statistically significant difference in physical activity level was seen in different age, education, religious, and economic categories. The study concludes that the physical activity level was low in the study population.
Introduction
Noncommunicable diseases such as cardiovascular diseases, cancer, and diabetes are the leading cause of morbidity and mortality around the world. 1, 2 Lack of physical activity is recognized as a major modifiable risk factor of these diseases. 3, 4 While considering the global burden of noncommunicable diseases, India contributes a major share. 1 The state of Kerala has one of the highest prevalence of noncommunicable diseases in the country. 5, 6 Lifestyle changes such as the adoption of unhealthy diet and physical inactivity are the major factors attributed to the rise in the noncommunicable diseases burden in the state. 7 Over the past 2 decades, several studies had reported that the physical activity level among Indians was very low. [8] [9] [10] [11] The physical activity level in the state of Kerala was assessed using the Global Physical Activity Questionnaire as a part of the nationwide Noncommunicable Disease (NCD) Risk Factor Survey (STEPS-stepwise approach to surveillance) by the World Health Organization (WHO) and the Indian Council for Medical Research (ICMR) in 2003-2004 and 2007-2008 . The 2 surveys showed marked difference in level of physical inactivity (5.9% in 2003-2004 and 74.5% in 2007-2008) . 12, 13 Further research is needed to know whether this rise in level of physical inactivity is consistent over time. 14 Hence, this study was undertaken to assess the prevalence of low physical activity level among adults aged 15 to 65 years in a village in northern Kerala.
Methodology
A cross-sectional survey was carried out to assess the level of physical activity among residents of Kulappuram village, which comes under Cheruthazham panchayat in Kannur district, Kerala. The survey was carried out as a part of a health promotion initiative called Model Health Village project of the Community Medicine department Of our institute and Kulappuram Vayanashala, a local nongovernmental organization. The village had a total of 520 houses with 2206 residents in year 2012. The number of residents engaging in agriculture-related activity was less than 100. For the project, the village was divided into 20 clusters based on geography, and each cluster had 25 to 30 houses.
For the study, a sample size of 240 was estimated after taking into account moderate to highlevel physical activity prevalence of 44% among South Indians as shown in the ICMR INDIAB study, relative precision of 20%, intended power of 80%, and design effect of 1.5. 8 Out of the 20 clusters, 4 clusters were randomly selected by the lottery method and 60 individuals within each cluster were included in the study. Residents aged between 15 and 65 years were assessed for physical activity level. Those who were suffering from debilitating diseases or were physical challenged were excluded from the study. All the eligible members of a household in the selected clusters were assessed, and consecutive households were included in study till the required sample size was achieved.
The study was approved by Institute Ethical Committee of Academy of Medical Sciences, Pariyaram, Kannur, Kerala. The participants were interviewed after obtaining informed consent. The demographic and socioeconomic details of the participants were recorded using a questionnaire. The physical activity level was assessed using Global Physical Activity Questionnaire (GPAQ), which has been validated for Indian settings. 15, 16 The questionnaire in the local language has been used for the WHO-ICMR NCD risk factor survey (STEPS surveys) in the state. 13 The GPAQ assesses self-reported duration and frequency of moderate to vigorous intensity physical activity during work, travel, and in recreation. It also assesses the time spent in sedentary activity.
The data were entered in Microsoft excel and analyzed using EpiInfo7. As per the guidelines for interpreting GPAQ Version 2.0, individuals were classified as having low, moderate, or high level of physical activity. For this, the total time spent on physical activity during a typical week, the number of days in a week, as well as the intensity of physical activity were taken into account. 16 The results were described in proportion, and χ 2 test was used to test the significance of association between physical activity and sociodemographic variables. Binary logistic regression analyses (with all independent variables entered simultaneously) were subsequently undertaken to explore associations of the sociodemographic variables with physical activity level (high or moderate physical activity vs low physical activity). The mean duration per day of moderate to vigorous intensity physical activity (MVPA) in different domains as well as that of sedentary activity was estimated, and the differences across sociodemographic variables were tested by ANOVA (with post hoc analysis using Tukey test). Multiple linear regression was executed to identify significance of association of sociodemographic variables with the dependent variables: overall MVPA, work MVPA, recreation MVPA, transport MVPA, and sedentary activity. Sociodemographic variables considered were age (continuous), gender, occupation (3 categories), education (2 categories), marital status (2 categories), type of family (2 categories), income (2 categories), religion (2 categories), and chronic illness (2 categories). Statistical significance was set at .05.
Results
Among the 240 study participants, 128 (53.3%) were females and 112 (46.7%) were males. The participants in the younger age groups (15-25 years) constituted 25.4% of the total, and the older age group (56-65 years) constituted 18.3%. About half of the participants (45%) were educated at the high school level or more. Majority (70.8%) of the study participants were Hindus. Only 29.6% of the participants belonged to the below the poverty line group as per the ration card details Table 1 ).
In the study, it was found that 65.8% of the participants had low level of physical activity. High level of physical activity was found among 17.9% of the participants, and moderate level of physical activity was seen among 16.3% of the participants. In the logistic regression analysis, it was seen that the level of physical activity was more among those engaged in unskilled work (adjusted odds ratio [OR] = 4.32; confidence interval [CI] = 1.38-13.51) when compared with unemployed/retired persons. Also, higher physical activity level was seen among unmarried persons (adjusted OR = 3.65; CI = 1.25-10.65) when compared with ever married. No statistically significant association of physical activity level was seen with different age group, education, religion, family type, presence of chronic diseases, and economic categories.
Overall, the mean time spent in MVPA was found to be 63.4 (standard error [SE] = 7.8) minutes/day ( Table 2 ). The average time of MVPA during work, travel, and recreation was 40.5 (SE 7.8), 10.1 (SE 1.9), and 12.7 (SE 1.9) minutes/day, respectively. The mean duration per day of MVPA across different sociodemographic variables is given in Table 2 . Multiple linear regression analysis shows that there is significant association of overall MVPA with occupation (B −44.6, P value .001), marital status (B −81.1, P value .002), and religion (B 24.9, P value.03) (constant 284.2). Work-related MVPA was significantly associated with occupation (B −41.3, P value.001) and marital status (B −55.1, P value.013) (constant 196.3). Significant association was also found in recreational MVPA with gender (B −8.6, P value .02) and marital status (B −16, P value .01) (constant 19.8).
The mean duration of sedentary activity among the study participants was 284.3 minutes per day. The duration of sedentary activity was similar across different age groups, gender, and other sociodemographic variables. The study shows that 75.6% of the study participants had no work-related MVI physical activity. The absence of recreational MVPA was seen in 86.2% of the study participants, and it was more common in females (92.2%) when compared with males (71.4%; P .004).
Discussion
The study shows that the majority (65.3%) of the study population had low level of physical activity. Over the past 2 decades, studies assessing the level of physical activity using the GPAQ in different parts of India had shown varied results. The STEPS survey conducted in [2003] [2004] [2005] showed that physical inactivity was prevalent in 5.9% of the population in rural Kerala. 12 However, the STEPS survey in 2007-2008 showed that low level of physical activity was seen in 74.5% of the rural population in Kerala, which was similar to the present study. 12 In the STEPS survey 2007-2008, Kerala reported a higher level of physical inactivity when compared to the rural population in neighboring states of Tamil Nadu (61.6%) and Andhra Pradesh (63.8%). The ICMR-INDIAB study showed that low level of physical activity was seen in 55.4% of the rural population in Tamil Nadu. 8 In a multisite cross-sectional study done in 2005, the prevalence of physical inactivity in rural India was 53%. 9 The level of physical inactivity in the present study was far higher than the global estimate (31.1%) and that for the Southeast Asian region (17%). 17 The high level of physical inactivity in the state may be the result of higher education status of its population as a result of which more and more people are preferring non-agriculture or less labor intense jobs. 18 When different domains of physical activity was compared in the study, duration of workrelated physical activity was more when compared with that of recreational-or travel-related physical activity. The average minutes spent per day in MVPA during work was very low in the present study (40.5 minutes/day) when compared with the results the STEPS survey 2007-2008 for rural Kerala (161 minutes/day). This difference may be explained by the fact that only 14% of the study sample was involved in unskilled occupation, which requires intense physical activity, while in the STEP survey, 20% of the sample were involved in such work. In the study, three fourths of the population had no work-related MVPA despite this being a rural population. Decrease in work-related physical activity needed to be compensated by increase recreational physical activity to meet the WHO guidelines of 150 minutes of moderate to vigorous physical activity per week. But the present study shows that the average recreational MVPA was only 10 minutes/day, lower than the STEPS survey for rural Kerala (15 minutes/day). Recreation MVPA was absent in 86.7% of the study participants in the present study. This was similar to the results from the INDIAB study, which reported lack of recreational MVPA among more than 90% of the rural population in India. The present study reported a low level of recreational MVPA among females when compared with males. Several studies conducted in India reported similar finding and this can be due to cultural factors in the country, which restrict the participation of women in outdoor sports. 8, 13, 19 Several studies show that age group, gender, urban living, religion, education, and occupation can be associated with physical activity level. 8, 20 In the present study, only occupation category (unskilled job vs unemployed/retired) and marital status (unmarried over ever married) were the factors that were significantly associated with physical activity level.
There are some limitations for this study. Since the study was using the GPAQ as an assessment tool, problems with self-reporting like overreporting or underreporting of physical activity cannot be ruled out. Also, many activities described in the GPAQ may not be culturally specific or relevant. Since the GPAQ counts only those activities done for a minimum duration of 10 minutes, many activities such as household work of housewifes may not be taken into account. Another limitation was that the sample size calculation was powered to detect the prevalence of moderate to high physical activity level and not for establishing association with any variable. Hence, the study was not able identify significant factors associated with physical inactivity.
Conclusion
The study shows that level of physical activity among the rural population of Kerala was alarmingly low. To reduce the burden of noncommunicable disease in the state, there is an urgent need to improve the overall physical activity level. As more sections of the rural population are getting employed in sedentary occupation categories, there is a need to promote recreational physical activities. This should begin early in life, at the school level, so that such activities become part of their lifestyle.
